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(54) METHOD AND APPARATUS FOR MANUFACTURING FUEL CELL ELECTRODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an 
apparatus for manufacturing a fuel cell electrode in 
which the electrode of an optional shape is made by a 
dry method. 

SOLUTION: (1) The method and the apparatus for 
manufacturing the fuel cell electrode, wherein an 
electrode material powder 12P (15P) is retained on the 
drum 30 with a prescribed pattern by a copy system or a 
screen and squeegee system, the electrode material 
powder on the drum 30 is transferred to a film 1 1 
comprising an electrode material or diffusion layer, and 
the transferred electrode material powder of the 
prescribed pattern is fixed on the film 1. (2) The method 
of manufacturing the fuel cell electrode, wherein the 
structure of the electrode is changed in the thickness 
direction by multiple coating of the electrode material 
powder 12P and 15P on the film 1 by static electricity. 
(3) The method and the apparatus for manufacturing the 
fuel cell electrode, wherein the electrode material 

powder 12P (15P) is applied directly on the film 1 1 without using a drum 30 as a medium. 
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A±lz^*iU 

fliTiE K J 5A±fl>S«*m£(£:5£ 1 1alJU±ff ^TllJ) 

[IS3fcJS2] ^S(7)^'S< «tt.-SBA<j« •vi/o.-eMJiK 

ftTiax^ 'J— V K^A K^ArtlciEM3?*i.fcX+— Viz 
J:o-Cff*Aoit*ci:lc«fc y s uijiax? 'J — > K^A 

[ifjjus s ] mettstma A^ro^*. fltrte K 
vA*Mbgg<o^roaffi«^cog¥, itriBf£¥iHS*t 

« 1 *fci±m#«2is©OT«^m*mffiroS!3g:*&o 
3i 1 £fcii»#3i 2 iBmroK^mjfemffirosijt^o 

•5§3£WT% SS)*fcl*3iEl(l*tfC^*lS*JSlgB«<D 

friEK^Aroas$-BfS/<^->-e«as-a-, tfiiEaffi 
tmSWlE K^AlzflmLTliiJiE K^Aroi&ms&tfci-f* 

[1*810] fl?rI2K^A^S3fe»:K ; 7A^c,«)5E 
U KK7Alz^M1-«)«ma-7^ai+. SUKK^A 
<D^SI=lS3t-r -5S5tSM £ ISI-t T £ # . 
8*1E K^AOSa^3fS/^->T-«fi*1i-^fe^. 
fllfffiSmn-^SffJIS^tt: K^AlcSffi^-B-TSiJIBS 
3fef* A^a±ffi^*m*1i-. 
KTl2&3fc«: K7A^®lzB5gHfi3fegSA>c,0fS/<4»-> 



9 ismro^ismaimffirossijg^is . 

(H*)X 11] MIS K5Ai l*»J«K *B«>4>4: < £ 
t,-SBA<> r>at-l«JW:X5 'J— > h*7At. S 
X? 'J— > K^A K^Artl-IES£*ifcX*--:?±:£i* 
ifciss. 

UM2BS*m£ K^A-tlc^f-SRlC 
KHEX^'J— >K5AI=AjKfcmB««*r»t, X*- 
vl~«fc-3Tfl>£x.oW.5^ilC«fcy, BJJS5X? 'J — > K 
^A0» ?Sra.Vtt£U£-ttTflMBK?AJbl=«frr 

*3g i ra<D«**;&*a<D8a%ac. 

[1S*J112] ffiSEX^'J— VK5AI::, 
K^AJtl^rT-Sfgir, 

Mia K7Aa>*BE«Br£/<5i— >-e«m$«. 

HrfBX? 'J— > K^Af-AftfcliiriES«*m£. MIEX 

[H*S13] ffifffiX^'J — >K5At. BrS/<*- 
>Si5fil- * -V -> 3. £ ff$fi£ LTfc#, 

«EX^'J— >K^AI=A*ifc«E«a*t»*, HirtBX 
K^ArofllEBfS/^-^SPCtl^jSLfcp' »;<>afl 

[»#iSi 4] fltrffix-f 'J— > K^AIC. Bf^/<?- 
vl= «fc oTff? xoitA>o^m^B3Jn-r -5 ~ £ 

^x? y->K^A<7)f!riasfS/^->a5teic^)S 

Lfc>»r>aflLt, ffiriB K^AlzMW-T-S. H*JI 

at, ^^-r*K»mjfemaroffijtgs. 

* i &<om i-Hs^rS/ < ? - > -ci* -r * m«*m«« 
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*-*>»*£mraHt&:*£;I^Lfct,0K lifted 

So 

m&m 1 a ] ffriB^sm j: y sfriEigOTas y 
L>sii*^ i 5 *fci±n*js i 6?&m<»i&nn%in®<D 

[IM19] fliriH^m^s«tymianro3iy^iniT 
itbtifcKissi:^ * bictt^ass 1 5*fci±ti5fc 

ffllH A £8US7r K^Air, 

MIB J: y MlHM©i£ y ^lS]T3Elciglt 

SB. 

[Sf#iS2 1 ] K^AfcliSI©, Sffi0>'>fc < t 

7->afM?tifcX? 'J— > K^At, 
g*X-^ U-> K^A K^ixrtlzES^Hfc. HtllEX^ 'J 

Arte Jx&Bjt#. k^a* zmtiittixts y . 

^ltu>*. h#js2 1 iE«a>8mm*m*i<osit 

SPfii=> •vv^.A<JKfiE**irfcy, 

ii*^2 1 &m<r>mn'&ftnm(D§Mk&w<, 

fiPfilc^ v>i*<»fiE**i-Cfcy, 

HiTlS K ^ A lil^^m K ^ AA> & ft y . BiFfEX 5? lififj 

[0001] 



[O O O 2] 

K.fcTy^&a^-flST'-i'-b^ZT'y (MEA : Membrane 
-Electrode Assembly ) t s 7V — h\ *V— 

*s-r ^. fc «> affifltssEK ^ je^-r a*/* u-* <t £*g&m 

l/-l-JffiiL. -tr;u?IB(*^-tr;uWB^|Sll3864&# 
it, •b;uas<*ro^fiJ-c-tr;uSg^iaii-au:-5)«6eaJ« 

TV — AV— KIMUUI«*r«. flk 
!«B<b:-tr/^U-^ iroF B 1lc|*t£tfc@7b<iSI+t,*x-S„ @{* 

#SIB*£av- K«I=»MU * v— KfiHr-li^mi: 

Lt<l>) fr£*£±Jfrr&J5l£7i<m*h.-5„ 
7/-Kffl : H2 -»2 H + +2 e" 

*V— Kffll : 2H+ +2e" + (1/2) 02 -»H2 O 

HfSHKl^li, il^s J¥£A<1 0-1 oo//mlgfl)t 

<D*tJBl*&*l.«. MMKJII*. **l-f*l1~1 O^mgS 

^•5o m«MMI-mS (7/-K, *V— K) 

© Sim. P-^-n— X^U-^lzJ; LJiEJgg^ 

fcMJKHS«ME¥ (*7h?UX) -cm<8S^lc#^* 
[0003] 

«r«o-e. »»iA««jBHESSH*i*fcy. ks-hx 
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© *fc, ^¥3-2951 6 8§fi»(0Satt. e 
Ml*. ft^T?mH^-5)Ci:A<T-#. fro. ffitroj&tt 

©ma-*>. 3f^JKtt*ro«-spei=j3^-cji)gii^x.fc 

i: SitSg ^gSt-T -S ^ <t fc § o 
[0 0 0 4] 

(551) t»3RW^c,)S:SBai«^^Bf^/^f-> 

^fiiBMi^^^-a-*. SK*&*a<*>a*£&. 
ffi*2) ^srod?'a< tt-sp*<> -v>iT?jKfig* 

IE* -7 'J — > K^A K^Artlzffit ■ iEM**tfcX+- 
vl^ioTlf Sxoit^- tlcj: y. ftllEX^ 'J — > K 

©ESUlili. X^7 'J— >+x+— v^sc-efc*. 
3I*tL. ®&<DfitJ3c£JS$:£lS]l=3Efl:£tt.& OSflfc 1 ) 

mm i ) asttoaattasaa-r «*atmaa 
sa<t. ««*4ifc«a»»A»«aii=Bf3e/<4i-ve* 
*s*iBa4ii$*ifetta«m£BB«>ni=a*-r« 

sssat, ^^-r-ss^mifemiiajsijtsa., k^a 
^«>aa*m©a*in::i*. aaa^st^. x?y— > 

(552) asaoaatms&aLttaatmes 



■efc-5, 

[0 0 0 5] -tf2*3HEOT C&Sfcl) ~ C5i£3) CDS 

fi*&*a0!>a&£&&j:t; (stu » mmz) <o 
Baaaaao s&ga -c i* . k ^ a* t i*ai=aa/ < 
*->-cnm#n*&i6-r&o>-e (-hgETjST-ti. 
a* t. i*?fe^na(rar=&a L^natta* &ai= 

i=isivcaaas*xfc«afcf*«::i*«-c#*. * 

fc. t9*ttwma«»a>. K7ASfettK'v(0Hlitft 

mmmmomm. mm • nxaicfc-smaro^-v? &± 
tc^©Bge*<^***L-5. jtG*«aa> <^»3) <djs 
»m*macDSSit^*T-i*. a**i=£«*a*m&£ 
<oa±^©^^aaiHisiftL, ma««^ji*^isiic 

[0 0 0 6] 

[aaaa&<D»a] BLTI-, *fBW«)«fl«Jl!iaa© 

»j£^afe<fet/«»m*aaa)iii£»a^H 1-124 

£#!£L-C. aa**. 0+. B1. 02li«3SS;ft* 
*L. 4:«na>fl4ia>9lttfll=«ajl«4i«. @3~0 
1 7lig*mS¥^riC^LT^-S). 0 3 ~0 9 li-Hv? 

9~ 1 4fSf„ 01 8~i2 1 (4X^7 >J— 
-UTHS^LTl^. |18~i2 1 li^lgWOHSSW 
1 5~ai£«1 8^*L-CL>-5„ 0 2 2. 02 3(4*36 

ai=aa**i.*»3iettaa*t»**-r. **ib<d«»© 
*a«i=*»-r**fci*««**aa«ai=i*, *nm 

[0007] *-r. **w©aa©§i«s«ic*ffi-r*» 
i&mmomrfc.. ftmz. mi. 02. 03 (mmmw 

St) .018 (X^ 'J — > + X4r— v^SC) .02 1 

0 2 2. B2 3SMLT. ifcE-r-So *«6P©«»S 

jfeaa©aig»afefc«fcT;»jtsai=<tor«jt$*ifca 
atw-r **»*ai*, Htka^^aiBaMafta* 1 
o-efcs. *SEB^<D«»m5fe 1 oii. fctittfafta* 

[ooos] B(*Sa?-*filK&B*Mti& 1 0 14. 0 

i. 0 2ic^-r«fe5ic. -r^->xaMA^t»'S:*m^a^ 

1 i tzammni&i i <n—m\-mm-ist\tz7 j — ki 
4fc«fct/m^a^i i <oteaiciEa**ifc* v- ki 7 

t^t.*^)M-maT^-tr>^'J (M E A : Membrane-E 
lectrode Assembly ) <t. 7/-K. *V— Kl=«»** 

x (**) fcj:t/s<b**x cam. attuaa) 



(5) 



ISM* 0 0 3-1 630 1 1 



(mSte) . Ovab-^ 2 1 . X> K^U— h 2 2 
2 3i)^b4^ 0 T J — K 1 4. *V— Kl 7ttftk«|Hl 

2. i 5£*rr& 0 ««ibi 2. 1 5<t-t?/<u— 2 1 s 

£<DIBl3l*tt*»1 3. 1 6*<lS;l1-f>;h.£ 0 -t?AU-£ 

*<^;h£^i£2fcS&2 6 tff2j££*iTi>£ 0 
[0009] ttlH 2. 1 5^b^fSl 4. 1 8 

ffifficHi 3. 1 6<Dft-ffirzit*JKrt**L-*o B«*m 
I*. *-*>t&*lctt«ft&B (fc.tx.li. Pt) 

lHBtt-cfc«. fit, 

[0010] *m&<Dmnn&n&o>m&&w 1 1±. bb 

3tz^-TJ:5^. 2P (15P) £ 

flt*&-r*««*r»«^SS3 3. 3 4 (4 1 . 4 2) 

ts «is**Lfcmwmi 2P d5P) tfmmizmz. 

/^-Vti**tiRf**lifctStt8i 2P (15 

p) (13, 1 6) ic&srra K7A3 

ot,K¥^tSMi2P d5P) zumom 
11 (13. 16) ics»s"^*a««3 st. 

■T^o K7A3 0±^tgftfi12P (15P) (Di 

iMi. *«na>tt»«%«aa)afiSBi li. 121 ic 

^-ri5i^. toxvtom&tim 2P (i sp) 

L 1 2P (1 5P) 1(13.1 

6) \zmmm^'<*->x~m*i-fz>m&ttn&&i ■ 

SIA 1 . 4 2<h. ft«dtLfr*8«mi 2P (15 
P) £g*gO>|gl 1 (13. 16) 

■e, it«a*tii. S3(Dcfc5^K7A3o^Lti 

[0011] K7A3 o^Lr^-r^ig^a). &n 
nmnm<om&&m 1 1*. 03 -hi 7ic^-rcfc5^fi 
tt«¥arsca>&*8fi£*t?rtv *fciiBi 8-1121 

[0012] g*m^¥73^<Dig#ii. «»aifea*os 
1 1±. i3 ic^-r ct 5 (3. m«*mt»3* 1 2 p . 
1 5 p£jfe§LTi>&§ss3 3fr*nmttn®*i 2P 

(15P) ^ K7A3 0$®l:^t-5tt8ft*&P-7 
-3 4<t. K^A3 0^«^^g5t(*K^A<t. 
A3 0fitcfcyi1 1 (13. 1 6) <D&VJjfaTfa\Z 
Rltfctifc. Sf8l3 5^t^SfP-7-i:, 



BAt* K7A3 oSlSSi^t^SiP-^-s 1 
l3fe#h7A3 0lr«3tL (Itlttzt is—f 

j££*i&) ^(D^^^a-r^,S3fe^3 2 (u— tf 

p^OPplf-S^OMl 1 (13. 16) 5ILI1 1 

(13. 16) si*#K7A3 omiitt-r** 5-0 

(DK7A3 0B$fcliP-7-i:, £*r-r<S>o §§13 3 

fccfct/«»^p-^-3 4(i. wn**«M6SB£fli 

[0 0 13] X£U + $***a>J»&l*. 

m^ms<7)SiggM 1 is. si sc^-r^iz. k^a 

U— > K7A4 1 U— > K7A4 1 rtlcfi$it - 

ffi«**lf::. X£ »J-> K7A4 1 W(D1SW1 2 P 
(15P) ^»^AOlt^X^r-^4 2^. ^^-T^o 
^•J->K7A4 1fl)>7VaO)gli, 
1 2P (1 5P) CDSTCDX^^IC^-frTfeLJ. 

[001 4] »B«¥;fr5t x^g— 

— ^7jit<Di§i^. S«a)SI*«»Sjfe©a»KEl 1 
Sfcliffitfclf 1 3. 1 60y-ht«c »a« 

^^Oif^^,. X<7 'J — >+X^— S^itCDif^*,. 

a«*mi 2P (15P) ii. ttitfMt {tztz.it. p 

t) ^eSLfc^-7te>t»*4 5^mSM»^4 6^;*l 
^Lfc^O) (023) . *fc«*M»ll*fi»Lfc* — 
^>»3^4 5(D$Il:iSi4 6^3-f'f 

(124) . £-r*>. t&*tt*m-efc*>o * 

P (1 5P) liVOM* (tfett) tfeott^Uo £fc. 

fc*s*ifc*«mi 2P(i5P)tin 

(13. 16) icS3frr«36«[*. mMzEEtt**Lfcin 

^^tLfc-^(D K7A3 5^t,^^)o -^<7) K7A3 5 
a>r B 1(cMl 1 (13. 16) ^MM^tLT. BS«J|41 
2P (15P) (1 3. 1 6) IZS^*^^) 0 

[o o 1 5] mmtewttomst. >+x^ 
i*»K 7 A3 o. stp-7-3 1 . "*r»«iea-^ 

-3 4. g*»K7A3 0lcl£|g-r^^5-O(7) K^A 
3 O fcliP-7-3 0 Bjl|ilf:i^g¥a 

<t. stp-7-3 5Si^fcSfgi^ii *stt#* 

^'J->K7A4 1fcm^r-y4 
2*«xf=««*t»a*«4:. K7A3 0^b^K¥ 
SP^. SfP-7-3 5&mz-tz&m&t\*. ^SftjJ 
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&m2 0 O 3- 1 6 3 O 1 1 



^lillt'fe^c ^Stt#x»H»3 6*iciSR-r£o 

£*i^l*5 0~1 5 0°C(Z*n^-r^) T^^ff^tL^) 
[0 0 1 6] nWSLttAto***,* X*'J-> + X*- 

it. ma*m»*i 2 p. 1 5 ptf/<<f 

*LM±. 1 2 P. 1 5PAW>?-^ 

ia±. stD-7-3 sj:yiBi io>ay*fiiT3iE(c» 

b*ifcKWP4 0i:S*blctLr^tt.J:U o /<-f> 

y-«i&««3 7i*/w>y-«*»t«*-r*. ma 
esi3 7 & j:t;eM4 o ssit4< tt ft« 
[oo i 7] **^<D«»a»ima(Diiig*att. 03 

l=»rj:9l=* »*«0)ia#*H 2P (15P) £f?r 

>-e o±iz^^l. K7A3 o±<dW 

a*t»i 2P (15P) ^g¥$ 1 EUaubtror ( ri 
HlSLtfrSj lztt % K7A3 o*&L*of^4>Hitfltt 

to ) S^COMl 1 (13. 16) ICS¥L. fe^Stl 
fcmattftl 2P (15P) ^111 (13, 16) IC 
Ilt*tS. K7A30±Afl)t8tffi 

1 2P (15P) 0>JMitt. ftmMam*£:M»ma 

*<D»^£*t. fc*uM*. *9e«(Dtt»m^maa)s 
jt^ar*. 02 1 fc^-r^^ic. a®<D'>#< 

»*«©ma*t»i 2P (15P) miBx^y— > 

K^A^lC»jt - ffi«**lfcX*— 5/4 2lCotoT# $ 
^Olf^Z^lC^y . X^7 'J— > K7A4 1 CD* ?->n 
WHimil0lT1 (13. 1 6) ±^HfS 

/<*-:/T*IElS^*iL. &4rs*ifcma*mi 2P (1 

5P) f|11 (13. 16) XH£*f 

-r*. zzv* mmm^tit. 13^^54 K7A3 o 

[0 0 18] K7A3 0i*LT«*t4»dO), ■* 

m«ma0>8Uft«&i* % @3~n 7iz^-r < fc5^»m 

to 

[00 1 9] »mtt^**a>a^i±. mtiua)! 
is*ai*. S3ic^-rcfc5(c. matmi 2P d 5 

P) £ K7A3 0±|Zttflr-r*IBlC. K7A3O0$I 



*Brffi/<*->-C»m*-fr. tfii^i 2P (1 5P) 
* K7A3 0I=««LT K^A(D*m»tt:lz»mftlc-C 

©a*. af*m2&maa>as*&i*. ■ 313***3 

Iz. K7A3 0*i*(|:-K7A^6iBlU i*»K7 
A3 0fC»*rt-«*mn-^3 1 £Rlt. **(*K^A 
3 0(DaSl3S3fe-r^)S*SS3 2 £RltT;fc£. 

A3oo)affi*Bf£/^->-e*m*-e-4iei=. Sta 
—=? 3 1 K^A 3 0 lcStt*i±Tffi3t«: K7A 

nogp^^^mu. >»ttt»m**fc** 

IlStto fit, BfSy<* — >«ttfzma 

*m»*i 2 p. 1 5Pt»m*rcr«»*#* 0 =itf 
««-cii»We8ft(tK7A3 o±icma«*M»*i 

2 P. 1 5P^$t^ 0 

[0 0 2 0] X^U-> + X^-v**(D«^l±. «** 

mamaoajt**!*. K^A3o£i*aiaK mmo>'j> 
te<t t, ^ > zl -cj&js £*ifcx^ u— > K^A 

t 4 1 <t. X^ 'J— > K7A K7A4 1 f^lCffih ■ IBM 

*;fcfcX*—5>4 2<t£RltTfc#. 1HM1 2P 
(1 5P) £ K7A3 0_tlc^ftrf Sfglc. X<7'J— > 
K7A4 1ICA*lfcl8*f»12P (15P) £. X* 

— 5? 4 2lC<fcoTW*ilOlt-&Z < !:lCj:y. X<7'J — > 
K7A4 1 <7)> s/$/zL6Pfi£MaSii:T K7A3 0_hfz 

*St4liS4t\ X^g->K7A4 1©>'>va 

obi*. matmaxi 2p n 5P> ©s^a^s 

lC^;bi±Tfcy. v4 2t?»$nfc^lC> 

*iww»ma***tr. 

[002 1] ««-C»BHLfctn«. «ttr=£lvt*. 

^t. sa<DM»*«»maia>m»MMi i*fci±s»H 

13.1 6CD:>— h-efc-So 

[0022] »ma^*(Da^t. x*u— > 
s?*aa>»**. mstmi 2P hspj 

I*. JIMMfeR (fc^TLIi. Pt) *a*Lfc*-*>» 
*4 5ttlUl»*4 6$S*Lfct(D (02 3) . * 
fel*«K»Itfl!»Lfe*-#>»*4 SOSSlcm^ 
l46$a-fO^LfctO) (024) . 

»*«*r»-efc«. »m«¥^*a)«^. ma« 

8»^12P (15P) l*»«S*lT»5fe*-rXS»iL 

t>*trfcy. ma»»»*£iRtt-ra§S3 3wt, a 
©a^i*. a*a*fci±BHam3t*^it&4ira»* 
x^'j->+7*-v*ao)asit ma»»i 2P 

(1 5P) l*y;U« (t&tt) t'feotUL^o 

[0023] »ma^ssc<oa^t,. x^y— > 
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MS^Pt 5(Dr3\^mi 1 (13. 16) 

*-*T\ IE¥**lfc««*t»1 2P (1 5P) 1 
(1 3. 1 6) |CS***L*„ tt*jfi4MP a J^JUn?. 

1 5 0°ca<M£Ll^o 1 5 0 o C^JL±T*lim 1 1 tf^&Tr 

s?«6H\ 5 o 0 c&TT*i*1mm(D®mtf<)>te^fr 

t>T?fe^)o 8 0-1 2 0°Cgg^LL^ 

[0024] mm^aavftii* wm#n i 2 p 

(1 5P) (D K7A3 O'MDWWMu H 1 (13. 
1 6) S^li^S14^X#ffim3 6*T**r;b 

*L4. X<7'J->+X*-v;fr:>£(7)if^l*. «}I*mi 
2P ( 1 5 P) (D7.0 U— > K7A4 1 fccfct/X^r— V 
4 2(Cj;3 h7A3 0^-liJgl 1 (13. 16) ^(D 
^<7>^tfi. fc^tfS^P — 3 5f::<J:£^5&li. ^FS 
tt#**H«3 6+"Cff:b*L«. *Stt#XI** fc<t*_ 

I*. JDf&flfflfi (fctitli. Sfp-7-3 5tm»t 
Zm-Stlts o~ i 5 o°cicAnS»-r^) ^«*A<fr3b*i* 

[0 0 2 5] *fc % »m«^:*3ta>«^*i. X<7U-> 
+ X*-v;fr£<0it£*,. gf^*lfcfS/^->0)i 
1 2P (15P) M11 (13, 16) l: 
5£5fn-7-3 5lz-C5£5§£-t±&xfI(7>&lz. 36»**u 

t. m^LtzT&vt/U >?-z$Lmzvz>Jim&. Kit 

TtcfcU^o ^tt/W>y— 3 8liP — ^— 3 9iftLt 

i*£<&i*. m*s*mt»:£ i 2 p ( i 5 p) <Dm iid 

3.16) ^CD^^cfcy^^fC^^fc^X'fe^o fctc 
L. 1M8M12P (15P) ^i3feftK7A3 0 

TO»^12P (15P) fZ^tf>A-f J^LT 
fc^LMimH*t^»^1 2P (1 5P) ic^tttt 

*tt»*1 2P (15P)*111 (13.16) UH-# 
lC5£5Tf 3a>T*. ±IH(7)>$tt/W>y~3 Siftlli 

^-(Dte^x^iiisit^ < Tt<tL^o 
[0 0 2 6] £*r. ^mig¥73^0)ig^^. X^'J-> 
+ X*-v:*5£(Dig^*,. mffitt*«»*1 2P (15 
P) 0>BI 1 1 . (13.16) ±^(D«*£«ft[l]3SfT 

[0 0 2 7] O^IZ. JllHO)*^0J(D«»<7)||te^lC^ 
it^fccfcl/Sit^ST'li. K7A3 o£frli^i 1 . 

(13. i6) ic^/<*->T-mffi#s£^rr 



[0028] £t>izi¥L<f*. 

B**K7A3 0M±BiSf**^ U-ifASTtco 

a*m»xi 2 p. 1 spfttwt, **t£S»Hi 
i^^(iffitjt^i3. 1 efrt>Kz>m\^^rz>^t\z 

noziv kp— jut*ffto)Ma)ilii 2. 1 5*^. 

s^«*o)*a5<ii3fcLNTSS^^^x.fcmsi 2. 1 

#K fft(DM(Dlg1 4. 1 7jW#£*L. 36^0-t(D» 

tto+icfctNTt. mmm& (atr--c»x.«»*) * 

L. -b/*u-*(7)'j :? (!tfx3IE»-<?ftt^»») -eftifcB 

&o #xttTSSlcix<Sffi«Sicft-5<D-e. 
ic^-y-TSS*t2l4t»^a)^^iiJg £ c <t 

i§^li. XS> 'J— > K7A4 1 CD> *;/ — > 
[0 0 2 9] »*tt<DS«»»1 2P (1 5P) 

[0 0 3 0] ^fc. fgtt^12P, 15P^f« 

^t>^LTt»^^^®j-3£lj^-a-^) 

1 2 P. 1 5 P3b<@^oT^^ff^i£-r^ 

zir/)<^<. 6lOht-^-e^, 11 1 (. 1 
3. 16) ±(Dm*i'<Z — V*<SS^Of|ffl£*<D£fc 

[0031] sto-7-3 sfz^^mfiiw^ 

*1 2P (1 5P) CDjgl 1 (. 1 3. 1 6) ^0)Si 

#m&(D1Etitm&<Df&£*,^T'nt>*xZ><> 

£»*<f=rt3tL*o sei*. 1 5 o°ciaT («s o°c~ 1 

5 0°C) 1?^tl^0T\ 111 (. 13. 1 6) IZ? 

[0 0 3 2] ^fc. mffi«»»^1 2P (1 5 P) (7) K 
7A3 0^(D^^. K5A3 0*6l1 V(, 13. 1 
6) ^(DU^. 6¥tatt8»^1 2P (1 5P) (Dm 
11 (. 13. 16) ^<B£3t. 0)S-Xg^S14^X 
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"Cfcfto 

[ o o 3 3 ] mm^n®*.^^ 3 3 Pwnmttnw 
*i 2P (up) tf'U >#-tim%.m<Dtztb\zm<& 

^±icjS^/W>^r-3 8ji$u a«Lfc»tt/W 

3 8£$£Jt£-£ftX|££iS:ltft;i£lC t *: y % Z"T 

it-c#«. wsmn»xaMW*3 3rt<7>ma*mta* 

1 2P (15P) lZ^>tb/U >?-?^Ltfc^, 
*lM4«a«»»5Rl 2 P (15P) 
y-£;1^LT;fc<if^l4. ^X^(D^(c/<>T>^- 

Milfc/W >$r-tt«xa*Rit < . x 

[0 0 3 4] £fc. »a«¥^a)«^t. 'J-> 
+ X^-v^<Dl§^^. igTO»^1 2P (1 5 

p) ©n 1, (i3. i 6) ±^a)aw*«ttE8gfT 

-f ftd,hlcj:y. ma«f££i?2;frfajlz£*ftz<t:*<-e 

[oo3 5] o^ir. ««aa>«aaaizi«*«:aA. 
nmmi c K9Ai=a*a«ica» % K^i^o&a*!* 

afcaatmax i 2 p. 15 p*<^&£*u mmm i 

2. 1 5A^St**L-5; i1 1 (*fcl*1 3. 16) 
14. ±^&T^fcS6W. *att*U»%JKtAaa3 3 
^tg«8ft^12P, 1 SPlt/U 

-&^xiia<i£it*;h,-ci^o *«no>Xttfl 1 ttfEJB 
icoLNTi4. 3 7i4ascaflrT?fey. 

[oo36]HS6«2 ( K^AlcaflrfeBlcav,. 

A^(Da*i4a^*a) 

*^^<7)Hffi^l2-cl4. H4fc^"TJ:5I^ 111 
fctti 3. 1 6) a>Jtffilz«a*m»*i 2P (15 
P) ^i*Sf*i, HHB1 2(15) *<fl2j££;h,&o H 

1 1 (*fctt1 3.16) 14. TMM^Sbtufto 

3 3 A<DBa*mt»£ 1 2 P ( 1 5 P ) 

-a*xat/<-<>y-ttaxaMiit6*LT^*. * 
-;u3 9izcfc*asca*-efty. ±aa*-cj:<* aa 

[0 0 3 7]^M3 (K^AWfrffirfcBI-IE^ 
A^<D^flri4^^a) 



fctti 3. i6) a>jtaicaa*r»»5Ri 2P (15 

P) tfi**hMii 2(15) jWBrt**ifto Hi 
1 (*fctt1 3. 1 6) 14. *3pWSfc>*i*o «8*m 
tft*ilX*A^§S3 3W(D1S^»^1 2P (15P) (4 
/<-f **-S**LT l*ftftV fcftlM4/<-f ft 

^■35<a^**Lrt^*a>-e. swxao&aic/s-fz/y— a 

*xgttRitt>*iTl*«:i\, / W K»xaab<Rlt 
■btlTUft**. ca)Xi§l4R££L-C*,cfcl^ 0 

Ste^i3<7)^fflizotxri4. /W>y— 3 7 a*tr x§j&<£ 
imb-c. xga>«B<bjb<ttfr£*ift 0 
[0 0 3 8] 11^4 (K^Alcaflr&Blce^ 
A^a>a*i*a^a) 

*«W0>aa«4-eii. 0 6lz^-rj:5lc. 111 (* 

fctti 3. 16) <DKm\zn&#n®3ii 2P (1 5 
p) #a***i««ai 2 (\5) 35<»ja**L*o mi 
1 (*fci4i 3. 16) 14. fcmz&z>tiz> 0 aa*m 

»*Jft»8»3 3rt<D«a»»»5fcl 2P (1 5P) 14 
/W>y-A<fi£a<Dfctolc»fiHL36^*«**tTfct> 

**lm4/^-< tt^fismoofctoizaiSHL 
ft*a££ftTi*tti*a>/e* ^gxncaifei::/ w >#—m 
*xafc/W>y-ttaxa*««it&*tr^«. *«« 

:?u— y X;u3 9 A^bO)x^L/- -efcy. ±aa**c 

[oo39]nM5 (K^Aiza*aaic«* % 
A^a>a*i*a^*sc) 

**w<ojta« 5 -el*.. S7ic^-r £ fc5ic. ki 1 c* 

fctt 1 3.16) ©)^ffiicaa*t»tt* 1 2P (15 

p) tfm*i£*iMi&mi 2(15) fimj££*i*>o 11 
1 (*fci±i 3.16) 14. ±^bTicab*i«o ma 
»»»*Joa*aa3 3 1 2 p (15 

P) [4/<-r>^— t****ltL^4*, &£IM4/nV> 

y-a*xai*Ritt>4iTt^s:L^ /w>y-«»xa 

*<l£ltt>;ftTl^a<. :KDXfittB*LT*i«fcl\, *$g 

coo4o]iij£^j6 (K^Ar=a*am-«*. 

*^^0)|IS£^6-Cr(4. S8»c^-TJ:5lc. H11 (S 
fctti 3. 1 6) ©n-Sfcma»^»^1 2P (15 
P) tfi***lMH 2(15) *<»***t* 0 Kl 

1 (*fci*i 3. 1 6) 14. ±^^T(c^i^tL^o ma 
*t^»^Jixsft#^ 3 3 *o)ma*mt&5fc 1 2 p (15 

P) I4/W>$f— 3b<ffiSS0)fc«)lcfi«KL^*^a?*i 

r^^-r. fe4LMi/<^>y— a^fisa^fctojca 

y-^flrxg t / w > ^-ftgxi^ it & *t T ft . 
*^a)HS6W6a>f^fflico^Ti4. sU>¥—3 714 
p— ;u3 9izj:ftsaa*-efty. ±®affiT*cj:<. a 
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[0O4 1] HSS0J7 (K^Alc«*««lc|E*. 
**^<D3IS6ffll7-eii. Bsi^-Tcfcdl^ Mil 

fcl±1 3.16) (Dft-ffilC«ffi*t»»5fe'l 2P (15 

P) tfBft*ttMftBl 2(15) n 

1 3.i6) i±. T^&±ica&4x4o ma 

3 3 1^0)1^^ 1 2 P (15 
«BL3b*S*S;hTl*fclMD^ SgXB<7)&f3/\>r > 
^iix^u~yX;u3 9 A^bflDx^i/- -efcy. ±ffi 

[0O42] $M8 (K^A(zM^M(^Se¥. 
**5H0)*16«8-ett. Hi Olc^-Tcfc^fC 11 1(0 

^iiitstt^i 2P, 1 5 p#ae**ft*«»i 

2. 1 5jM&jS**l5 0 H II*. -h^t,Tlc3|t>H 

<tlc«fcoT. — US. H£. Jl£;fr 

S«*m#3fcJfctt!&» 3 3 rt<D«attfM»3R 1 2 P . 1 

iSBLfrs^*ftTi*ftiMD-e* m&<Dmm^m(D&\z 

t-o^b^tfcOt, MiUMMKeilE££He* 

[0 0 4 3] i1 1 |±. Miggl 2. 1 5 0)1^0)^ 

BWBJSL* #»^BI-«JS*3EiLfc»^£*-r. C*i 
CJ:or, MttS(Dfl^V^iairzk^&. B1 10) 
(□) i*. MBBev*»Ar=ttftBi::»jftU S-Ht? 
Bi=»tt£**.fc»#s*-r. -nic^or. ffl&Jia) 
£V*</<9— >A-cK;b*. hi io (/\) i*. fct^jf 

[S]lcM«S(D«^7b<jiilz^t3 4o 11 10 (-) li. tt 



el) ic&Btmisau ftEB£&ttatt*ME9ff-e£* 

L. *-3«BBl?&4iBft» B*«*£*lzRfet>i*-fc 
S^tfe^o ztiiccfcor. -fejuffirtSfii (11 10a 

(» < -r *) 1 1 *ic**}b% t>^sic^itTinizm^ 

tbfc (»< Lf-) ii^-(?fc4o C*i|-J;oT. -feiUffift 
SnicttfKBa>BBtfNW^4>A*& a eBfc«. Bi i 

L. «BBe«*Stt*M£90-ea*iU 

&*g£. B*»*tBf3Bft&-e:«fca#-c*« 0 c 

*Ucj;oT. i;JUBA^|q|l=ttBBa)B^»«)«iaaic 

[0044] nmm9 (K^AinaflrauKiziE^ 

A^0)B4ittB9%A) 

**W0)Slifi«9-Ctt. 11 2l=*r«fc5lZ. Ml 1 

3. 1 6) ©itlirc«a*t»tt*1 2P (1 

sp) #a***u ttin 2(15) 3&t»*a?*t« 0 

ttiKBi 2 (15)1 Bay«AI=*HftBf*fc«Btt 
*Mte¥SBT*. SftHJ. »***t«. Mi i (*fcl*i 

3. i6) i*. *jpic»e,*i4 c sa»*M»*jix»g* 

3 3rtO)tSttfl»^1 2P (1 5P) # 
/W >y— ttT-A<fiS»a>f=«>lz«ffiBLa&*a***i-C 

>y-*E«xa3&^fiitt>*trt**o **^o)HJ6«9 0) 

flUBICOlxTli. 3 7|*P — ;U3 9lz«fc*a 

awefty, ±BB*-e«t<. ««***s&:i*a>-c;> 
[0 0 4 5] Bftfti 0 ( K^Alz^frffeBicfi^. K 

*§£w<Dnm&n o-ei*. n siz^-r^?^. mi 1 
(*^i*i 3. i6) tDjt®iwma*mt&*i 2P (1 

5P) *<^*^tL. ttffiBl 2(15) 3&<»***L*. 

Mill 2(15) |* % BBU»Mr=*BBftfc«««t 
86¥ST\ BftB. BAdtL«. H 1 (*fclil 
3.16) I*. TK^FlC^^n^o mffi»»t»^l|X$rt§S§ 
3 3^iffift8»^12P (15P) l*/W>y— S 

ri^40)-e. SSxa(Dftic/<-r>y— MflrxsriBit 
b*lT^^U>o /<-r>^-K<gxa^R^t^,tLTL^4 
w<Dxaii^Lr^cfci*o *as^a>||J6«li 00 

ftJBIzoiN-Cli. /<>r>^— 3 7M*xa*<^^0)T*. 
xao)^m^b3b<li^t,4x4o 

[00461 ^11 (K^Alc»*BBr=IE*. K 

*36?Ba)*iii6fl 1 1 -ei*. 1 1 4 \-7K-r& 5 ic. 11 1 
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(£fci±i 3. i6) <DKmznm#ft&M 1 zp d 

5P) *<^tff£*U ft&StBl 2(15) A^***L*o 

M«n 2 (is) I*. Kay*ifiif3«»Kitfcmffi» 

3. 16) 14. TMMcai&Jl'&o a^«^»^IIX^#i§ 
3 3rt(Dtatt»»*12P (15P) 14/ W 
fi£*<Dfcttlc«ffiBL3b*S**ftTfcS*\ fe«lM* 

fc«xB#»it£4xTi**. *^a>HJ6«i i 

(DfEffl(30l>Tl4. /W>^-3 7^flfl4X^U-yX 

;U3 9A^b0X^L/-T'fcy, ^®^"CJ;<. MJ£ 
•10047] JHMI12 (K^Arc**«Klz|E^ K 
**9ia>3Mfc«1 2^(4. 11 siz^-r^aic. Ml 1 

(*fcl*1 3.16) ©frffilZ««*m»5Kl 2P (1 
5P) *<B#**U Mill 2(15) 35^***L*o 

tt&Bi 2(15) i4. ■ay^nrcmiKitfevwt 

3. 16) 14. ±^bTC2b*i$c B41«»t»*J|Xift 

§113 3^C0mS«-^»^1 2 P (15P) l*/U>¥ 
:0Igli^LttJ:^ o **^<D3Ufi«ll 1 2 

o^ffiicoLNTi4. /<^>^-3 7B*xa#JB:i*a> 

[0 0 4 8] g|l6«1 3 ( K^AfzBfrBBlcK^ K 

*«M0)*J6«1 3T-I4. B1 6f^-r^5lc. 11 1 
(*fcl4l 3.16) <DM-ffifC««»»|»5fe 1 2P (1 
5P) #B***U MIKBl 2(15) ^***L*« 

flMKBi 2 (1 5) 14. ■au«Hrc«uitfe«ati- 
^S^spr% wheel MfiLZtiZo mi i (*fci*i 
3. i6) i4. jbfr&Trca&jL*. affi»»»^Jix^ 

§S3 3rta)lSttfi^12P (15P) (4/W>y 

tlTl^^CD-Cr. S^Xg(D^lC/W>y— 

/W>*-ttBiatfRrt&*LTi**. **iEa>gS86« 

1 3 0>ftt8fZ-Dlvcii, /W>$f— 3 7 (4D— ;U3 9 fZ 

COT?. 3> h±. BSHftlv, 
[0049] ( K^AlC^flT&ffilCte^ K 

*««B0)SIJfi« i 4T*(4. Bi 7\Z7KTt&5\~. Mi 1 

3.16) ofrBicttatmt&xi 2P (i 

5P) j&*Bfli**U ttttSl 2(15) rt<ff*j££;K£o 

Mil 2 (15) (4. H£U*Ai::ttftttltfcttStt 



3. 16) (4. Tfrh>±\Zj££,tiZ> 0 Ba*mt»3fc«MA 
§51 3 3l^(7)mffi»ft»*1 2 P. ( 1 5 P) [4/W><$f 

/W>5T— ttBXB#Bt*&*LTl**. *3SHB<D3gffi« 

1 40f^fflfCO^TI4. /W>?-3 7MliX^l/- 

y X;u3 9 A^box^u- -efey . iiif r J: < , 

[0050] mmmi 5 (K^AicBflrBBKlE** K 
^A^a&AiteTl? 'J — >+X*— y*SC) 

**e<ohj6«i 5-ci4. hi siz^-r^ar^ ma*t 

flS^12P (15P).(DSfl:^tf^7yat*i 

fifc**Lfc±aa> y$/i-c-c*fcx$ y— > K7A4 1 

«a*mt»Xi 2P (1 5P) £i$U »*iLoi* 
^Z^ICcfc y K7A3 Ol-^-T^/c^CDX^— v^4 2 
3&<Bltt)*tTU^o «B#»»*1 2P (15P) I4X 

^ y— > K7A4 1 <7>^ r>aJHLt K7A3 o± 
I^Bfli**t*. »BI4*oT*ift<Tt,J:l\, »S*«fc 
K5A3 0l*B*{*KvA*£«ia**u .* 
fP-7 3 1 t±®^t^H, K*7A3 0IZU— +f— 

a>»#£*MtLfc***-r*. fir, iitf^i 

2 P (15P) 14X^7 U-> K7A4 1 tD^mLfcSP^ 

fc«a*t*H 2 P ( 1 5 P) I4K^A3 O^bH 1 

(*fcI4l 3. 1 6) rzlE^Ssh. Mill 2(15) 
3WBjat**L*. S^I4^1 1 (*fcl*1 3. 16) 

*ft-Tln»n— ^3 5MI^B-rc^:lzJ:yfrfott* 0 s 

y±a©B*»f*^gttBB*rtiz«fc*i 

Ml 1 3. 16) 14. @^«-ei4TA^b 

±iz3it,*iri^*<. 3iy^is]i4Jb-F^iS]-e*«fci>o * 

BHaBlKflM 5 0)^ffllc^ixTI4. K^A^<DB*J4 

X^7'J— > + X4r-v73^T*fey. h*7A3 OlZ^tff;* 

5ftWAl*4i:4^. X^'J->h7A4 1 14 

agir^^a)-^ x<7y— >K5A4 1 ^r*comfii# 
n 1 2 p ( 1 5 p) <D3K©tei4&*?-efe&o 
[005 1] Hffi^q 1 6 ( K^AlzB*BBI-li*. K 
^A^(D^(4X^ y — v^) 
**^fl)SI!6«1 6T-I4. Si 9lc^-TJ:5^. BS» 
»»5R1 2P (1 5P) <Da^lC^t)1i-fc> V*sn.t*M 

7b<i5^$ttT^^7 k ^y->K^A4 1 ma*rfl-t» 

^1 2P (1 5P) *J$JL. Jf^^Olf^CtlCcty K 
7A3 OlC^^-r^/-^C0X^— V4 2 3!)<iglt^>^^rL^ 
^>o X^'J->K7A4 1rtO)i1itt8»*1 2P (1 
5P) (4X^7 ij— > K7A4 1 (DlgMO/^- >T 
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K7A3 oit^m^^^^mm^H. sip-731 

X±&tf&n£*iZ> Q fit, «a*miiK^A3 00) 

waratti^ofc/**— y v^asa^s* v 

ya^ILTSlK7A±3 o(7)m^/^->r*^^ 

*l£o K7A3 0±l:W^fcl^12P (15 
P) liK7A3 0^bI1 1 (£f-(£i 3. 1 6) [cfe 
M«B1 2(15) 2MBj*a?*i*. £»!4Ri 

1 (£fc!4i3. 16) SMSa-rinSftn— ^3 5IBIC 

5»at*y, K7A3 orc«***tfc«a*t»i±> ^ 

*-*>»5KO)/h»35<«fli**L*«fc5 3a:^*&l*±i:*: 
i*, x£ y — > K7A4 1 I4HH£Lti^<5<d-t?. 
x^'j->K7A4irtr*a)Hi^i 2P dsp) 
a>3SE«lttl4ft»-C*4o 

[0 0 5 2] Xlfefll 7 ( K^Afc^fr&Klce^ K 
*3£3Ha>3IS6« 1 ^2 ofz^cfcaic sa*t 

ftt&*1 2P (15P) (0fi^l:i^k>1*/=> ^^>zlT'^ 

*<i£5££;h,Ti^x<7 y-> K 7 A4 1 <br. ma*m& 

*12P (15P) tlSL»*iLo.l+^«a*t»»* 

12P (isp) [c^m^mtoiLT K7A3 oizm^T 
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